Background: The Public Health Agency of Canada's (PHAC) HIV Screening and Testing Guide (the Guide) provides guidance to health care providers regarding who, when and how often to screen for HIV. HIV screening and testing is important in meeting the Joint United Nations Programme on HIV/AIDS' (UNAIDS) 90-90-90 targets towards HIV elimination.
Introduction
With appropriate care and treatment, HIV can be a chronic but manageable condition; however, according to 2014 estimates, just over one in five people living with HIV in Canada are unaware of their infection (1, 2) . This means they are not receiving the care that they need and may be transmitting HIV to others.
HIV screening and testing practices are important, not only for ensuring that people living with HIV are linked to appropriate care and treatment but also for reaching the Joint United Nations Programme on HIV/AIDS (UNAIDS) 90-90-90 targets for HIV elimination by 2020. This includes having 90% of individuals living with HIV aware of their infection, 90% of people who are diagnosed on antiretroviral therapy (ART) and 90% of those who receive ART virally suppressed (3) .
To complement existing efforts to support health care providers involved in HIV testing, the Public Health Agency of Canada (PHAC) released the HIV Screening and Testing Guide (the Guide) in 2013 (1) . The Guide is one of several products available to health care providers that provides evidence-based recommendations regarding who, when and how often to screen for HIV, as well as general information about testing and counselling procedures. Specifically, it recommends that health care providers discuss HIV testing as part of periodic routine medical care as a way to destigmatize and normalize testing and detect cases among the low risk population.
While some studies have been carried out in Canada to determine patterns of HIV testing practices by physicians and other health care providers, it is unclear the extent to which health care providers' clinical practices align with PHAC's screening recommendations and how comfortable they are with following these recommendations (4-6). To date, PHAC has not conducted an evaluation of guidance uptake with respect to health care providers' knowledge of HIV testing recommendations in the Guide.
This article describes the results of Part 2 of a larger study assessing the uptake of the Guide. The objective of Part 1 was to evaluate the awareness, use and usefulness of the Guide (7). The objective of Part 2 was to assess health care providers' knowledge, comfort and clinical practices related to HIV testing. The overall study is part of the work underway to inform potential updates of the Guide to support HIV screening and testing practices in Canada.
Methods
Information related to health care providers' knowledge, comfort and clinical practices were collected over a three-month period (June-August 2016) as part of a larger, anonymous online survey. The Checklist for Reporting Results of Internet E-Surveys was followed where applicable for the reporting of methodology and results (8) . The study was approved by the Health Canada and Public Health Agency of Canada Research Ethics Board.
Survey design
The survey was designed in consultation with evaluation, infectious disease and HIV content experts. The questions were developed based on previous PHAC surveys with similar objectives and from previous literature on survey design (6, (9) (10) (11) (12) . The survey and study protocol were externally peer-reviewed for face validity by an infectious disease physician and an expert in evaluation. Pilot testing of the questionnaire was then conducted with a panel of infectious disease experts prior to full-scale dissemination.
Provider knowledge was assessed in two ways. First, participants had to answer eight true/false statements about HIV and HIV testing. Second, participants had to indicate who should be offered HIV testing among five patient groups: individuals requesting an HIV test; individuals presenting with symptoms and signs of a weakened immune system; individuals who are sexually active and have never been tested; individuals who share drug-using equipment with a partner who is or may be HIV-positive; and pregnant women, or those planning a pregnancy, and their partners.
Provider comfort with aspects of HIV testing was assessed using the open-ended question, "How comfortable are you in discussing HIV overall with your patients, including risk factors; pre-and post-test counselling; providing test results; and complying with reporting requirements?" Responses were coded on a 5-point scale (very comfortable, comfortable, somewhat comfortable, not very comfortable, and not at all comfortable) independently by two reviewers. Disagreements were resolved through discussion.
To assess whether provider clinical practices were consistent with the Guide's recommendations, participants were asked to indicate to what percentage of patients they offer HIV tests as part of routine care and how often they discussed six topics (i.e., HIV testing, HIV test window period, privacy/confidentiality, methods for risk reduction, positive results' reporting requirements and referrals to HIV support services if test results are positive) when performing pre-and post-test counselling for HIV. Participants were also asked to indicate whether a number of statements on the routine offer of care or counselling apply to them. Further details on these variables, as well as the full survey, are available upon request.
Recruitment and administration
Participants were recruited through online newsletters/listservs, the Canadian AIDS Treatment Information Exchange's (CATIE) website and email invitations distributed by contacts of other Government of Canada departments and regional offices. A link to the survey was also sent to 23 associations for health care providers (e.g., physicians, nurses, social workers and community-based service providers). While only three of the professional associations agreed to disseminate the survey (Pacific AIDS Network, Canadian Public Health Association and Canadian AIDS Society), others may have disseminated the survey to their members without informing the research team. Individuals who received the survey via e-mail or newsletter may have also further disseminated the survey among their colleagues and networks; therefore, a participation rate cannot be calculated.
The survey was hosted on the Canadian Network for Public Health Intelligence Web Data online surveying tool and was available in English and French. Respondents were provided information related to privacy and data management/storage, length of the survey, purpose of the study and contact information for the principle investigator, prior to providing informed consent to participate. Moreover, all questions (other than the consent and screening questions) were voluntary. Participation was not incentivized. Participants' responses were included if they were 18 years of age or older, currently practicing and represented health care providers/professionals.
Data management and analysis
Survey responses were collected in a secure electronic database and then downloaded to a password-protected Microsoft Excel file. Responses were anonymous with no personal identifiers collected (e.g., names, addresses, email addresses or IP addresses). Descriptive statistics were used to summarize the characteristics of the sample and responses to the survey questions. Analyses were carried out using Microsoft Excel.
Results
A total of 1,075 health care providers from the 13 provinces/territories participated in the survey ( Table 1) . Respondents included in the survey were nurses (53.9%), physicians (11.9%) and community health workers (8.9%); however, other health care providers were included, such as nurse practitioners (7.8%), social workers (4.9%), counsellors (3.6%) and midwives (0.7%). Many of the respondents worked in the area of sexually transmitted infections (STIs) and public health (43.1%); in large urban population centres (53.2%); and had more than 20 years of experience (38.3%).
SURVEY

Knowledge related to HIV testing
For the true/false questions, over 90% of participants knew that the presence of other sexually transmitted illnesses can increase an individual's risk of HIV transmission and that individuals involved in high risk practices should be screened for HIV at least annually ( Figure 1) . Approximately 75-80% knew that following a known exposure, baseline and follow-up testing was needed, that written consent was not needed for testing and that risk factors were not needed to provide a test. Only about one-third of respondents (32.4%) knew that patients are frequently symptomatic during acute infection and more than one-third of respondents (37.1%) estimated the rate of undiagnosed HIV in Canada was 10% or less when the actual rate of undiagnosed HIV is estimated at 21% (2). In the patient profile question, over 91% of respondents correctly indicated that all five patient groups listed should be offered an HIV test (data not shown).
Comfort with aspects of HIV testing
When asked how comfortable they were discussing HIV with their patients (including risk factors; pre and post-test counselling; providing test results; and complying with reporting requirements), a little over half (55.9%) of respondents indicated that they were very comfortable with the elements of HIV testing. Only 6.0% of the sample was either not very comfortable or not at all comfortable with HIV testing ( Table 2 ). 
Clinical practises related to HIV testing
Over half of respondents (52.6%) reported offering HIV testing and 41.2% indicated that they offer HIV testing when testing for other STIs (Figure 2 ). In contrast, almost one-quarter of participants (24.1%) reported they offer routine testing to less than 25% or none of their patients.
When asked how often they offer HIV tests as part of routine care, 48.6% reported offering this 75-100% of the time ( Table 3) .
Discussion
Overall, the results of this national survey suggest that health care providers have good knowledge about HIV testing and are comfortable with testing; however, there are a few knowledge gaps. The two gaps in knowledge-underestimating the percentage of people living with HIV who are unaware of their HIV status and lack of awareness that HIV patients are frequently symptomatic during acute infection-along with half of participants reporting they did not offer HIV screening and testing as part of routine care, may result in missed opportunities for early diagnosis of HIV. A lack of perceived risk has been previously identified as a key barrier to HIV testing (11) .
The strengths of the current study include the geographically representative sample, with respondents from all provinces and territories, and the diverse range of health care providers. Moreover, the survey was comprehensive, covering a number of areas that could be used to update the Guide.
The limitations include the use of a convenience sample, which means the responses of the sample may not be representative of all health care providers in Canada who offer HIV testing. Some of our avenues of dissemination may have been more likely to target health care providers in the area of sexual health who would be more knowledge about and comfortable with HIV testing than other health care providers. In addition, the use of self-reported measures of clinical practice with respect to HIV testing practices could have introduced recall bias into the study.
Conclusion
HIV testing is the first step towards initiation of HIV treatment to improve the lives of people living with HIV and their sexual partners and reach the UNAIDS' 90-90-90 targets. The results of this survey could be used to inform future iterations of the Guide and other knowledge translation initiatives to improve provider awareness and comfort with testing as part of the overall effort to work towards HIV elimination in Canada. Abbreviation : n, number
